Gavin J. C. BRAITHWAITE et al. 
LAYERED ALIGNED POLYMER 
STRUCTURES AND METHODS OF 
MAKING SAME 
42222-0011 



2/24 



Obtain commercially available type I 
or V collagen monomeric solution. 
Refrigerate to 4-6°C 



i 



Add 8 mis of solution to 1 ml of 10X 
phosphate buffer solution and 1 ml of 
0.1 M NaOH. Adjust pH to 7.4. 



i 



Place substrate on rotating platform 
device which sits inside the temperature 
and relative humidity-controlled system. 

Bring environment to desired levels 



i 



Pre-wet the substrate, then slowly flow 
collagen solution onto rotating substrate, 
so that solution spreads radially while 
gelling. 



Multi-layer structure desired? 
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no 



Remove layer 
from substrate 
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yes 



Rotate alignment of gelled section, and 
return to fourth step 
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Figure 2 
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Figure 3A 
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Figure 3B 
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Figure 5C 
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Figure 6A 




Figure 6C 
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Providing type l/type V collagen monomers 



Preparing collagen (type l/type V) for polymerization 



Selecting a substrate 



Preparing substrate to be coated 



Positioning substrate in apparatus 



Modulating environmental conditions surrounding 
substrate and pre-processing the substrate 



Initiating flow of monomer units 



Initiating rotation of substrate 



Controlling a plurality of parameters 
during polymerization 



Initiating a spin down procedure 



Post-processing of the deposition layers 
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Figure 8B 
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Figure 9 
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Figure 10 
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Figure 1 1 
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Figure 13 
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Figure 14B 
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Figure 17A 
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•Shear Rate for 750 mm and 0.1 ml/min 
-Shear Rate for 1600 mm and 0.1 ml/min 
•Velocity field for 750 mm and 0.1 ml/min 
Velocity field for 1600 mm and 0.1 ml/min 
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Figure 17B 
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Figure 18 
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Figure 19 
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Providing a nanostructured 
artificial template (NAT) 
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Contacting NAT with first 
population of eukaryotic 
cells 



T 



T 
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Maintaining NAT and cells in 
culture to produce a templated 
extracellular matrix (tECM) 
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Stacking a plurality of tECM layers 
oriented at any arbitrary angle with 
respect to each other 
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Figure 20A 
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Providing a templated 
extracellular matrix 
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Contacting a first surface of the 
templated extracellular matrix with 
a second population of eukaryotic 
cells 
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Maintaining the templated extracellular 
matrix and cells in culture to produce a 
cellular layer on the first surface 
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Figure 20B 
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Providing a templated extracellular 
matrix a having a cellular layer on 
the first surface 
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Contacting a second surface of the 
templated extracellular matrix with 
a third population of eukaryotic cells 
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Maintaining the templated extracellular 
matrix and cells in culture to produce a 
cellular layer on the second surface 
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Figure 20C 
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Figure 21A 




— 814 

Figure 21 B 



